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REMARKS 

Claims 23-24 have been canceled, without prejudice, and claims 25, 28 and 30 have been 
amended. No new matter has been added by way of amendment. Claims 25-34 will be pending upon 
entry of this amendment. 

Specification 

The specification has been amended in order to correct the related applications section and to 
update the status of all priority documents. 

The Rejection of Claims 23-34 Under 35 USC §101 

The Examiner rejected claims 23-34 under 35 USC §101 "[b]ecause the claimed invention is not 
supported by either a specific and substantial asserted utility or a well established utility." Specifically, 
the Examiner asserts that "While the specification asserts that the protein of SEQ ID NO: 14 is a protein 
kinase, the disclosure fails to provide any disclosure of what proteins are actually phosphorylated." The 
Examiner additionally states "[t]here is no information that links the use of the polypeptide of SEQ ID 
NO: 14 or the polynucleotide of SEQ ID NO: 13 or 15 and its variants to any specific disease state." 

Applicants respectfully traverse the rejection for reasons discussed below. The Examiner asserts 

that the claimed polypeptides lack utility based on the fact that the kinase activity of the claimed 

polypeptide was determined based on sequence homology. Applicants note that there are no per se rules 

for determining utility based on sequence homology, nor, as the Utility Examination Guidelines ("Utility 

Guidelines")(66 Fed. Reg. 1092, 1096 (2001)) make clear, any requirement that an Applicant must 

provide empirical data demonstrating a causal relationship between the claimed molecules and a disease 

in order to establish a valid utility under 35 U.S.C. §101. Thus the Utility Guidelines explicitly state that 

"[t]here is no per se rule regarding homology, and each application must be judged on its own merits," 

and that, with regard to the appropriate analysis for determining utility, 

[w]hen a class of proteins is defined such that the members share a specific, substantial, 
and credible utility, the reasonable assignment of a new protein to the class of sufficiently 
conserved proteins would impute the same specific, substantial, and credible utility to the 
assigned protein. Id. 

This test clearly does not require empirical data demonstrating the specific involvement of the recited 
molecules with disease; rather, it requires 1) a defined class of molecules with known utility, and 2) 
reasonable assignment of the protein to the conserved class. 

In the instant case, Applicants have satisfied both of these requirements for utility. Thus, with 
regard to the requirement of a defined class of molecules, the molecules of the invention are members of 
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the protein kinase family of molecules, a molecular class with both known utility and with hallmark 

features that help to define membership in a class. For example, the specification states that: 

The isolated nucleic acid molecules of the present invention encode a eukaryotic protein 
kinase polypeptide. Eukaryotic protein kinases (described in, for example, Hanks et al (1995) 
FASEB J. 9:576-596) are enzymes that belong to an extensive family of proteins that share a 
conserved catalytic core common to both serine/threonine and tyrosine protein kinases. There are 
a number of conserved regions in the catalytic domain of protein kinases. One of these regions, 
located in the N-terminal extremity of the catalytic domain, is a glycine-rich stretch of residues in 
the vicinity of a lysine residue, which has been shown to be involved in ATP binding. Another 
region, located in the central part of the catalytic domain, contains a conserved aspartic acid 
residue which is important for the catalytic activity of the enzyme (Knighton et al (1991) Science 
253:407-414). Two signature patterns have been described for this region: one specific for 
serine/threonine kinases and one for tyrosine kinases. 

Specification, page 14, line 26, through page 15, line 7. On the basis of such data alone, one of ordinary 

skill in the art would clearly regard the protein kinases as a defined class of molecules with known utility 

(as protein kinases); that is, as satisfying the first requirement for a showing of utility listed above. 

In this regard, Applicants note that the 2193 molecules of the invention fall into an even more 

precisely defined subgroup of kinases, the serine/threonine protein kinases. Thus with regard to the 

classification of protein kinases based on target and biological effect, 

Protein kinases can be divided into different groups based on either amino acid sequence 
similarity or specificity for either serine/threonine or tyrosine residues. A small number of dual- 
specificity kinases have also been described. Within the broad classification, kinases can be 
further subdivided into families whose members share a higher degree of catalytic domain amino 
acid sequence identity and also have similar biochemical properties. Most protein kinase family 
members also share structural features outside the kinase domain that reflect their particular 
cellular roles. These include regulatory domains that control kinase activity or interaction with 
other proteins (Hanks et al (1988) Science 241:42-52). 

Specification, page 2, lines 14-22. In the instant case, the 2193 molecule and related molecules of the 

invention fall within the group of kinases having serine/threonine as their biological target based on the 

presence in the 2193 sequence of the [LIVMFYC]-x-[HY]-x-D-[LIVMF^]-K-x(2)-N-[LIVMFYCT](3) 

amino acid consensus motif described in the specification on page 15 as characterizing such kinases. 

Specifically, as shown in figures 11 and 39, the 2193 sequence contains the sequence 

"HHRDVKPDNILL", which corresponds to the consensus motif given above. As indicated in Hanks and 

Hunter ((1995) FASEB J. 9:576-596 - submitted herewith in the enclosed Supplemental Information 

Disclosure Statement as citation Al), this region of the kinase molecule is a key determinant of catalytic 

activity, with sequence features in it that can be used to identify serine/threonine kinases: 

Subdomain VIB folds into the small hydrophobic (3-strands 6 and 7 with an intervening 
loop. Included here are two invariant residues (Aspl66 and Asnl71 in PKA-Ca) that lie within 
the consensus motif His-Arg-Asp-Leu-Lys-x-x-Asn (HRDLKxxN). The loop has been termed 
the catalytic loop because Asp 166 within the loop has emerged as the likely candidate for the 
catalytic base, accepting the proton from attacking substrate hydroxyl group during an in-line 
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phosphotransferase mechanism. Lysl68 in the loop ... is substituted by Arg in the conventional 
protein-tyrosine kinases . . . 

Id. At page 591, second column. Thus the family of molecules at issue is the defined serine/threonine 
protein kinase family, i.e., a defined class of molecules with known utility, in satisfaction of the first 
requirement for a showing of utility listed above. 

In addition to demonstrating the existence of a class of protein kinases sufficient to satisfy the 
first requirement for a showing of utility, Applicants have also provided evidence on the homology 
between the molecules of the invention and the protein kinases sufficient to satisfy the second 
requirement for a showing of utility. Thus, as described above, the 2193 sequence has been reasonably 
assigned as being a member of the eukaryotic serine/threonine protein kinases on the basis of the presence 
of the sequence 'TIHRDVKPDNILL" within it, a sequence that represents a major site of the catalytic 
function of the protein kinase. Furthermore, Figure 1 1 demonstrates that the 2193 molecule contains 
another functional region characteristic of protein kinase sequences, i.e., the ATP-binding domain motif 
"IGKGSFGKV". Thus the data presented above satisfy the second requirement for establishing utility,, 
i.e., reasonable homology with the appropriate class of molecules. 

In summary, the first requirement for a showing of utility based on homology has been satisfied 
in light of the known existence of a conserved class of molecules with defined utility as protein kinases, 
and more specifically as serine/threonine protein kinases. The second requirement of a demonstration of 
membership of the molecules in question in the conserved class has been demonstrated by data showing 
regions of homology between the 2193 molecule of the invention and known serine/threonine protein 
kinase domains. Thus it is clear that Applicants have provided a sufficient showing of utility, and the 
rejection of the claims under 35 U.S.C. §101 should be withdrawn. 

Rejection of Claims 23-34 Under 35 USC §112. First Paragraph 

Claims 23-34 were rejected under 35 USC §112, first paragraph "[sjince the claimed invention is 
not supported by either a specific and substantial asserted utility or a well established utility for the 
reasons set forth above, one skilled in the art clearly would not know how to use the claimed invention." 
For the reasons discussed above, Applicants submit the utility requirement has been met and as such, one 
of skill in the art would know how to use the invention. Applicants therefore respectfully request 
reconsideration and withdrawal of the rejection under 35 USC §112, first paragraph. 

Re jection of Claims 23, 29 and 34 under 35 U.S.C. §112, First Paragraph 

Claims 23, 29 and 34 are rejected under 35 U.S.C. §112, first paragraph, "[a]s containing subject 
matter which was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the invention." 
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Specifically, the Examiner states that "[t]he specification lacks complete information how to make the 
plasmid, PTA 2204." The Examiner further states "In the absence of such a disclosure, the deposit of the 
expression plasmid PTA 2204 is required." Applicants submit herewith a signed deposit statement, as 
requested by the Examiner. Therefore, Applicants respectfully request reconsideration and withdrawal of 
the foregoing 35 U.S.C. §112, first paragraph rejection. 

Rejection of claims 23-25 and 30 under 35 U.S.C. §112, first paragraph 

Claims 23-25 and 30 were also rejected under 35 U.S.C §112, first paragraph, as "[containing 
subject matter which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention." Specifically, the Examiner states that "[t]he specification does not provide an 
adequate written description of the protein which has 85% or 95% sequence identity to the amino acid 
sequence of SEQ ID NO: 14 or polypeptide encoded by nucleic acid which hybridizes to the complement 
of SEQ ID NO: 13 or 15 or fragments of 15 contiguous amino acids of SEQ ID NO: 14 that has protein 
kinase activity". 

Applicants respectfully traverse this rejection, however in the interest of expediting prosecution, 
and in no way acquiescing to the Examiner's rejection, Applicants have canceled claims 23 and 24 and 
Applicants have amended claim 25 to make it an independent claim. 

'The written description requirement does not require the applicant 'to describe exactly the 
subject matter claimed, [instead] the description must clearly allow persons of ordinary skill in the art to 
recognize that [he or she] invented what is claimed'" See Union Oil Co. v. Atlantic Richfield Co., 208 
F.3d 989, 997, 54 USPQ2d 1227, 1232 (Fed. Cir. 2000). In particular, an adequate description can be 
made by disclosing identifying characteristics, such as complete or partial structure, functional 
characteristics, or physical and/or chemical properties. "Guidelines for Examination of Patent 
Applications Under the 35 U.S.C. §112, first paragraph 'Written Description' Requirement," 66 Fed. Reg. 
1099 (January 5, 2001). An Applicant may also rely upon functional characteristics in the description, 
provided there is a correlation between the function and structure of the claimed invention. Id. 

Newly pending claim 25 recites "An isolated polypeptide comprising an amino acid sequence 
having at least 95% sequence identity to the amino acid sequence of SEQ ID NO: 14, wherein the 
polypeptide has protein kinase activity." The recitation of at least 95% sequence identity is a very 
predictable structure of the sequences encompassed by the claimed invention. The Examiner is reminded 
that the description of a representative number of species does not require the description to be of such 
specificity that it would provide individual support for each species that the genus embraces. 66 Fed. Reg. 
1099, 1106 (2001). Satisfactory disclosure of a "representative number" depends on whether one of skill 
in the art would recognize that the applicant was in possession of the necessary common attributes or 
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features of the elements possessed by the members of the genus in view of the species disclosed. 66 Fed. 
Reg. 1099, 1 106 (2001). Applicants submit that the knowledge and level of skill in the art would allow a 
person of ordinary skill to envision the claimed invention, i.e., a sequence having at least 95% sequence 
identity to the sequence set forth in SEQ ID NO: 14. 

Furthermore, the description of a claimed genus can be by structure, formula, chemical name, or 
physical properties. See Ex parte Maizel, 27 USPQ2d 1662, 1669 (B.P.A.I. 1992), citing Amgen v. 
ChugaU 927 F.2d 1200, 1206 (Fed. Cir. 1991). A genus of DNAs may therefore be described by means 
of a recitation of a representative number of DNAs, defined by nucleotide sequence, falling within the 
scope of the genus, or by means of a recitation of structural features common to the genus, which features 
constitutes a substantial portion of the genus. Regents of the University of California v. Eli Lilly & Co., 
119 F.3d 1559 (Fed. Cir. 1997); see also Guidelines for Examination of Patent Applications under the 35 
U.S.C. 112, first paragraph, "Written Description" Requirement, 66 Fed. Reg. 1099, 1 106 (2001). The 
recitation of a predictable structure of at least 95% sequence identity to SEQ ID NO: 14 is sufficient to 
satisfy the written description requirement. 

As indicated above, an applicant may also rely upon functional characteristics in the description, 
provided there is a correlation between the function and structure of the claimed invention. The claimed 
polypeptides have protein kinase activity, thus the claims provide a functional characterization of the 
sequences claimed in the genus. 

Example 14 of the Revised Interim Written Description Guidelines is directed to a generic claim: 
a protein having at least 95% sequence identity to the sequence of SEQ ID NO:3, wherein the sequence 
catalyzes the reaction A to B. The Training Materials concludes that the generic claim of Example 14 is 
sufficiently described under 35 U.S.C. §112, first paragraph, because 1) "the single sequence disclosed in 
SEQ ID NO: 3 is representative of the genus" and 2) the claim recites a limitation requiring the compound 
to catalyze the reaction from A to B. The Guidelines conclude that one of skill in the art would recognize 
the necessary attributes possessed by the members of the genus. 

Following the analysis of Example 14, Applicants submit that newly pending claim 25, and 
dependent claim 30 therefrom, satisfy the written description requirements of 35 U.S.C. §112, first 
paragraph. Specifically, the claims of the present invention encompass sequences having at least 95% 
sequence identity to the sequence of SEQ ID NO: 14, wherein the polypeptide has protein kinase activity. 
As in Example 14, the specification discloses the amino acid sequence of SEQ ID NO: 14, and the claims 
recite a limitation requiring the compound to have a specific function (i.e., a protein kinase activity). 

In summary, the description of a representative number of species does not require the description 
to be of such specificity that it would provide individual support for each species that the genus embraces. 
Applicants submit that the relevant identifying physical and chemical properties of the disclosed genus 
would be clearly recognized by one of skill in the art and consequently, the Applicant has disclosed the 
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necessary common attributes or features of the elements possessed by the members of the genus. 
Accordingly, Applicants respectfully request reconsideration and withdrawal of the foregoing 35 U.S.C § 
112, first paragraph rejection over claims 23-25 and 30. 

Rejection of Claims 23-25 and 30 U.S.C. §112, first paragraph 
Claims 23-25 and 30 were rejected under 35 U.S.C §1 12, first paragraph, because "[t]he 
specification, while being enabling for an isolated polypeptide comprising the amino acid sequence of 
SEQ ID NO: 14, an isolated polypeptide consisting of the amino acid sequence of SEQ ID NO: 14, an 
isolated polypeptide which is encoded by the nucleotide sequence of the DNA insert of the plasmid 
deposited with ATCC as Accession Number PTA-2204, does not reasonably provide enablement for 
variant/fragment of SEQ ID NO: 14 or variant/fragment of a polypeptide encoded by SEQ ID NO: 13 or 
SEQ ID NO: 15." 

The Examiner cites In re Wands and concludes that the amount of experimentation required to 
practice the claimed invention is undue. Specifically, the Examiner states 'The specification provides no 
working examples demonstrating (i.e., guidance) enablement for variant/fragment. Since the 
specification does not teach how to make variants/fragments comprising the amino acid sequence, SEQ 
ID NO: 14, the skilled artisan would not be able to use the claimed variant/fragment." 

Applicants respectfully traverse this rejection, however in the interest of expediting prosecution, 
and in no way acquiescing to the Examiner's rejection, Applicants have canceled claims 23 and 24 and 
Applicants have amended claim 25 to make it an independent claim. Newly pending claim 25 recites "An 
isolated polypeptide comprising an amino acid sequence having at least 95% sequence identity to the 
amino acid sequence of SEQ ID NO: 14, wherein the polypeptide has protein kinase activity." Applicants 
submit that the limitations within new claim 25 are fully enabled within the specification as Applicants 
have provided teachings for every element needed for one of skill in the art to practice the claimed 
invention. 

First, Applicants have provided which regions of the sequence of SEQ ID NO: 14 can be altered 
and still encode a polypeptide species encompassed by the claims. Specifically, Applicants have taught 
several domains and regions within the kinase polypeptide of SEQ ID NO: 14 which are conserved and 
essential for activity of the polypeptide, namely the i) serine/threonine protein kinase active-site signature 
consensus domain; ii) the ATP binding domain; and iii) the protein kinase domain located at amino acids 
26-278 of SEQ ID NO: 14 (refer to, for example, page 15, lines 5-19; page 18, lines 26-29; and Figures 1 1 
and 39). 

Applicants additionally provide an alignment between the protein kinase domain of 2193, i.e., 
amino acids 26-278 of SEQ ED NO: 14 and a consensus amino acid sequence of eukaryotic protein kinase 
domain (refer to Figure 39). By having identified the regions necessary for activity, Applicants have 
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taught which regions of the polypeptide are amenable to alterations as well as those which are not 
amenable to alterations. 

Second, the specification teaches one how to generate functional variants by performing 
conservative amino acid substitutions within the polypeptide of the claimed invention. As defined on page 
49, "A 'conservative amino acid substitution' is one in which the amino acid residue is replaced with an 
amino acid residue having a similar side chain." The Applicants have also defined which of the amino 
acids have similar side chains, thereby providing a skilled artisan the necessary tools to generate 
functional variants of the polypeptide used in the claimed invention. 

Finally, Applicants have provided teachings for one of skill in the art to be able to perform assays 
to determine whether or not specific sequences have the desired protein kinase activity. As taught on, for 
example, page 23, lines 5-26 of the specification, protein kinases have the ability to phosphorylate, for 
example, serine/threonine residues and they play a role in signaling pathways associated with cellular 
growth. Applicants additionally teach that assays for measuring kinase activity are well known in the art 
and Applicants provide references containing protocols for measuring protein kinase activity. Based on 
these activities, one can perform assays on specific sequences to determine whether or not such sequences 
have the desired biological activities. Such assays include, for example, assays which monitor the 
phosphorylation of a substrate. Performing such assays to determine whether or not a variant having at 
least 95% identity to the sequence of SEQ ID NO: 14 has the desired properties would not constitute 
undue experimentation. 

Therefore, Applicants have provided all of the necessary information to enable one of skill in the 
art to 1) identify regions within the polypeptide of the claimed invention which may be altered while 
maintaining activity; 2) generate variants having at least 95% identity to the sequence of SEQ ID NO: 14; 
and 3) perform assays to determine whether or not the sequences generated do in fact have the desired 
protein kinase activity. 

Therefore, contrary to the Examiner's assertions, Applicants have provided sufficient guidance to 
enable one of ordinary skill in the art to make and use the claimed invention in a manner reasonably 
correlated with the scope of newly pending claims 25-34. Therefore, Applicants respectfully request 
reconsideration and withdrawal of the foregoing 35 U.S.C. § 1 12, first paragraph rejection over claims 
23-25 and 30. 

Rejection of claims 28 and 33 under 35 U.S.C. §112. second paragraph 

Claims 28 and 33 were also rejected under 35 U.S.C § 1 12, second paragraph, as "[b]eing 
indefinite for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention." 
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Specifically, the Examiner states that claim 28 is "[v]ague for the recitation of 'the nucleic acid 
sequence SEQ ID NO: 14 because SEQ ID NO: 14 is an amino acid sequence/" Applicants have amended 
claim 28 to recite "the nucleotide sequence of SEQ ID NO: 13 or SEQ ID NO: 15", thereby rendering the 
rejection moot. 

Therefore, Applicants respectfully request reconsideration and withdrawal of the foregoing 35 
U.S.C. § 1 12, second paragraph rejections over claims 28 and 33. 

Rejection of claims 23-25 under 35 U.S.C. §102(e) 

Claims 23-25 were also rejected under 35 U.S.C § 102(e), as "[b]eing anticipated by Tang et al 
WO200153312." The Examiner considers Tang et al to be prior art because the Examiner asserts that 
Applicants are not entitled to their priority for lack of utility, written description and enablement. 
Applicants respectfully traverse this rejection and submit that, for the reasons discussed above, the 2193 
molecules of the present invention do have utility and Applicants submit that there is sufficient written 
description support for the pending claims and that the pending claims are enabled. Applicants are 
therefore entitled to priority, hence Tang et al do not anticipate the claims as Tang et al are not prior art. 
In an effort to expedite prosecution, however, and in no way acquiescing to the Examiner's rejections, 
Applicants have canceled claims 23 and 24 and have amended claim 25. 

Therefore, Applicants respectfully request reconsideration and withdrawal of the foregoing 35 
U.S.C. § 102(e) rejection over claims 23-25. 
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CONCLUSIONS 



In view of the remarks and amendment made herein, Applicants respectfully submit that the 
rejections presented by the Examiner are now overcome and that this application is in condition for 
allowance. If in the opinion of the Examiner, a telephone conference would expedite the prosecution of 
the subject application, the Examiner is invited to call the undersigned. 

This paper is being filed timely as a request for a three month extension of time is filed 
concurrently herewith. No additional extensions of time are required. In the event any additional 
extensions of time are necessary, the undersigned hereby authorizes the requisite fees to be charged to 
Deposit Account No. 501668. 

Entry of the remarks made herein is respectfully requested. 



Respectfully submitted, 



March 19. 2007 




MILLENNIU^HARMACEUTICALS, INC. 



I^ario Cloutier 
Registration No. 57,225 
40 Landsdowne Street 
Cambridge, MA 02139 
Telephone -617-577-3522 
Facsimile -617-551-8820 
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